###### Strengths and limitations of this study

-   This study will provide new knowledge about cognitive vulnerability and protective factors associated with postpartum depression (PPD), parent--infant interaction and child development.

-   The study is the first to examine the effect of Newborn Behavioral Observation, a brief relationship-enhancing parent--infant intervention, delivered as a universal preventive intervention both for PPD and for parent--infant interaction difficulties.

-   Mothers, infants and fathers are followed through six assessments; from gestational week 16--22 until 6 months postdelivery.

-   A limitation of the study is that the participants are not randomly assigned to the intervention and control group, respectively.

-   Further limitations are that depression is measured by self-report questionnaires only and that potentially important factors such as parental personality and other mental health variables, for example, anxiety and post-traumatic stress disorder symptoms, are not included.

Introduction {#s1}
============

The transition into parenthood is a period with great biological and psychosocial changes and is associated with an increased risk for depressed mood for both mothers and fathers.[@R1] The prevalence of postpartum depression (PPD) is between 10% and 15% for women,[@R2] and between 5% and 10% for men.[@R1] However, a meta-analysis suggested that the rate in men may be as high as 25% in the period between 3 and 6 months post partum.[@R9]

Important risk factors for developing maternal PPD include antenatal depression and anxiety, previous psychiatric illness, a poor marital relationship, life stressors, a negative attitude towards pregnancy and lack of social support.[@R10] Adverse childhood experiences are in general considered a risk for depression[@R11] and stress[@R12] in adulthood. In addition, an insecure adult attachment style is shown to be related to maternal PPD.[@R13] Paternal PPD shares many of the same risk factors as maternal PPD.[@R5] However, the most common correlate for paternal PPD is having a depressed partner.[@R8] Thus, depression in one parent increases the risk for couple comorbidity where both parents become depressed.

Cognition in PPD {#s2}
================

Parents' ability to cope with and relate to this transitional period can be assessed by measuring their cognitive schemas and information processing. Cognition may have an important role in the development of maternal PPD and may affect the quality of mother--infant interactions. In fact, cognitive factors such as negative self-schemas,[@R15] antenatal self-devaluating tendencies, a lack of specificity in autobiographical retrieval,[@R16] brooding rumination and negative inferential styles[@R17] have been found to be predictive of depressive symptoms after childbirth.

Further, depression is characterised by impairments and deviations from normal functioning across a broad range of cognitive domains, for example, attention, attitudes and memory.[@R18] For instance, there is support for a depression-related bias for processing of facial information.[@R20] Research suggests that mothers with symptoms of PPD rate negative infant faces more negatively compared with non-depressed mothers.[@R25] Also, mothers with PPD may less accurately identify happy infant faces compared with healthy controls,[@R26] and lower accuracy may be associated with higher levels of maternal depression.[@R27] Gil *et al* [@R28] found that judgement of facial expressions depended largely on anxiety, but intensity of depressed mood was correlated to judge infant faces as less neutral. Still, research on cognitive biases for facial information in PPD is limited.

The cognitive mechanisms that may mediate the effect of PPD on parenting are not well understood. Rumination in depressed mothers is associated with difficulties in the mother--infant relationship, probably because the depressed mother's focus is mostly on herself and not on the needs of the child.[@R29] Müller *et al* [@R30] also found that maternal rumination in pregnancy was related to an impaired mother--infant relationship post partum. In addition, parents' processing of infants facial expression is indicated to have an important role for attunement, emotional attachment and emotional regulation.[@R31]

Impact of PPD on parent--infant interaction {#s3}
===========================================

Parental psychopathology such as depression and anxiety may interfere with the parent--infant relationship.[@R32] This pertains to postnatal mental health and psychopathology in the antenatal period. In fact, a study by Parfitt *et al* [@R34] indicated that prenatal mental health, especially anxiety, was related to parent--infant interaction to a greater extent than postnatal measures.

Although a range of mental health issues are related to parental--child outcomes, the focus of this study will mainly be on depression. Maternal depression may interfere with healthy interactions with the infant by reducing the mother's ability to be sensitively attuned and responsive to her infant's signals and needs.[@R35] Depressed mothers may also show a more negative (hostile and intrusive) and less responsive parenting style.[@R39] Furthermore, they may touch and talk less with their infant and may show more negative facial expressions during face-to-face interaction.[@R40]

Emerging research on the maternal brain and hormones shows that processes underlying parent--infant relationships and parental sensitivity are complex and include markers related to PPD and exposure to childhood adversity (see ref. [@R41] for a review). There is indication that mothers with depression tend to have poorer mentalisation skills.[@R42] Mentalisation can be defined as the capacity to understand the behaviour of oneself and others in terms of underlying mental states and intentions,[@R43] whereas reflective functioning is described as an overt manifestation of the capacity to mentalise.[@R44] Depressed mothers may have difficulty in reading the affective communication of the infant and responding appropriately.[@R40] Accordingly, the ability for affect regulation and interactive coordination is impaired.[@R45] The capacity to mentalise develops through a child's social interaction with a caregiver who has the ability to understand the child as an individual with a mind.[@R47] Thus, a parent's own unresolved adverse childhood experiences might both increase the risk of psychopathology, as well as impact on their own capacity for reflective functioning and ability to bond.[@R44] Parental reflective functioning may further be related to infant attachment.[@R50] A recent meta-analysis[@R51] supports the existence of an intergenerational transmission of attachment patterns, but concludes that caregiver sensitivity cannot fully explain the transmission and that other moderators are not fully understood. This picture is further complicated by studies suggesting that insecure ambivalent infants often have insecure avoidant mothers and the other way around.[@R52] Studies suggest that parental reflective functioning may be one factor in the intergenerational transmission of attachment patterns.[@R53]

Consequences for the child {#s4}
==========================

It is well documented that maternal depression has an adverse effect on the child's development.[@R40] Children of depressed mothers are more likely to have cognitive, behavioural, emotional and attachment difficulties in childhood.[@R55] Disrupted maternal affective communication is linked with attachment disorganisation.[@R57] Disorganised attachment is overrepresented in children of depressed mothers[@R55] and is associated with internalising and externalising behaviour problems.[@R58] The risk for adverse outcomes such as poorer school adjustment, lower peer social competence and an increased risk for depression persist into later childhood and adolescence.[@R60]

Maternal insensitivity can also influence infant stress-related physiology, as shown by greater activation of the autonomic nervous system.[@R63] Infants of more sensitive mothers show higher resting heart rate variability (HRV) compared with infants of less sensitive mothers.[@R64] Heart rate variability is proposed as a marker for stress and health.[@R65] Higher HRV is associated with more adaptive coping and emotion regulation, and lower HRV is related to negative outcomes such as depression and anxiety, implicating emotional dysregulation.[@R66]

Paternal PPD also has important implications. Studies show that even after controlling for maternal depression, depression in fathers in the prenatal and postnatal period is related to negative social, emotional and behavioural outcomes for the child up to 7 years of age.[@R4] Some studies suggest that PPD in fathers may be especially associated with an increased risk for oppositional defiant and conduct disorders in boys.[@R4]

Prevention and treatment of PPD {#s5}
===============================

PPD in mothers can be conceptualised as a mother--infant relationship disorder.[@R70] Thus, interventions improving parent--infant interactions can potentially improve and prevent maternal PPD, as well as improve the trajectories for the children.[@R71] Such preventive efforts could have important societal implications. A recent report lists the high level of costs associated with maternal perinatal health problems[@R73] and concludes that even modest improvements in outcomes as a result of better services would benefit society.

One such relationship-enhancing intervention is The Newborn Behavioral Observation (NBO).[@R74] The NBO is a brief, low-cost intervention that can be used in a range of settings.[@R75] The intervention can be delivered from around the time of birth, and it is compatible with the regular practice of public health nurses in Norway, and has been implemented as standard care in several regions. The goal of NBO is to sensitise parents to their infant's competencies and to how the newborn baby communicates through body signs, movements, state regulation and responsivity.[@R74] Enhanced understanding of how to 'read the baby' can contribute to the development of a positive parent--infant relationship. Compared with usual care, NBO has been found to be related to higher perceived parent--infant interaction quality among parents of high-risk infants.[@R76] In addition, results from a pilot study indicated that delivering NBO as a universal preventive intervention can be related to lower depressive symptomatology in first-time mothers.[@R77] By increasing parental sensitivity, the intervention also has the potential to positively affect biomarkers related to infant stress, as indicated by previous studies of attachment-based interventions.[@R78] However, research on the effect of NBO as a preventive intervention is scarce, and there is a need for more studies.

Aims {#s6}
====

The present study has three broad aims:*Examine key prenatal and postnatal predictors related to parental functioning*: (a) parental depression, anxiety and stress, (b) parental reflective functioning in relation to the infant and (c) parent--infant attachment style.*Examine key prenatal and postnatal predictors related to interaction and developmental problems in the child*: (a) difficulties in mother--infant interaction in the first 4 months postdelivery and (b) infant's cognitive, communicative and motor development, signs of sustained withdrawal behaviour, and heart-rate variability at 6 months postdelivery.*Evaluate the effectiveness of the NBO as a universal preventive intervention* delivered in routine practice as compared with standard care, on:parental outcomes (depressive symptoms, parenting stress, reflective functioning, attachment to the infant),relational outcomes (emotional availability in mother-child interaction) andinfant outcomes (cognitive, communicative and motor development at 6 months postdelivery, heart-rate variability).

Predictor variables include some well-known vulnerability factors for developing PPD (eg, depression symptoms in pregnancy, adult attachment style, relationship satisfaction and life stress), but the main focus in the observational part of the research project is on cognitive vulnerability factors such as early maladaptive schemas, repetitive negative thinking, rumination, implicit attitudes and cognitive processing of emotionally valenced infant facial information.

Methods {#s7}
=======

Study design {#s7a}
------------

This is a longitudinal observational study with an intervention. The observational part of the study will use a prospective cohort design. The effect of the intervention will be evaluated using a non-randomised cluster-controlled design, since neither cluster nor individual randomisation is feasible in this routine practice setting. An intervention group receiving NBO (families belonging to two well-baby clinics in Tromsø municipality) will be compared with a control group (families at the remaining four well-baby clinics in Tromsø) receiving care as usual.

Recruitment {#s7b}
-----------

All pregnant women and expecting fathers who speak Norwegian are eligible for inclusion in the study. Between autumn 2015 and autumn 2018 approximately 200 families will be recruited by midwives and by general practitioners (GPs) in the municipality of Tromsø, which is the ninth largest municipality in Norway (\~73 000 inhabitants).[@R79] There are approximately 1000 births a year in Tromsø municipality. Based on the experiences from a comparable study, 'Little in Norway',[@R80] the recruitment of 200 families within the project period is considered feasible.

The participants will be recruited in (approximately) week 16 of gestation. At recruitment, women will be given written information about the study and a flyer with an inquiry to be contacted by the research team. If the child's father is not present, the mother is encouraged to inform him about the study. The health worker informs the research team who contacts the women to plan a meeting with them and their partners, preferable between weeks 16 and 22 of gestation. In this meeting, the prospective parents are given detailed information about the study and are invited to sign an informed consent to participate. In addition, at 4 months postdelivery, the parents will be asked to sign an informed consent to obtain birth-related information from the birth record.

Power calculations/statistical analysis {#s7c}
---------------------------------------

The sample size is calculated on the basis of differences between the intervention group and the standard care group on the Edinburgh Postnatal Depression Scale (EPDS) maternal score, the Parenting Stress Index (PSI), the Parental Reflective Functioning Scale (PRFQ) and the Maternal Postnatal Attachment Scale (MPAS) 6 weeks postdelivery. Based on the pilot study by Nugent *et al* [@R77] and some regression to the mean, we expect a small to medium effect size (f2=0.07). A MANOVA with the four aforementioned outcome variables can detect a difference between the groups with a power of 0.80 given a group size of n=176. With an estimated dropout of 10%, a group size of 200 women will be recruited. Sample size is not based on the number of men recruited, as their allocation to the two groups is less predictable than for mothers. The estimation is based on an α-level of 0.05.

Procedure {#s7d}
---------

For the observational part of the study, assessments will be performed at six time points (T; [table 1](#T1){ref-type="table"}): During gestational weeks 16--22 (T1), 24--30 (T2) and 31 (T3), and at 6 weeks (T4), 4 months (T5) and 6 months (T6) postdelivery. For the intervention study, preintervention measures will be collected at T3, postintervention measures at T4 and follow-up measures at T5 and T6. Since the families will receive the first NBO already 2 days postdelivery, no pretest assessment can be obtained for the interaction and infant measures. Hence, analyses of intervention effects will be based on differences between groups at 4 and 6 months postdelivery controlling for relevant covariates. The data are collected using online questionnaires, computerised cognitive tests, video-filmed observations of mother--infant interactions and a standardised test of the child's cognitive, communicative and motor development (Bayley's Scales of Infant and Toddler Development).[@R81]

###### 

Study protocol and data collection at different time points during the study

  Data collection                                              T1\*   T2^†^   T3^‡^   Birth                                                               T4^§^   T5^¶^   T6\*\*
  ------------------------------------------------------------ ------ ------- ------- ------- ----------------------------------------------------------- ------- ------- --------
  Women/mothers and men/fathers                                                               Routine care plus three NBO consultations vs routine care                   
   Demographic information                                     •                                                                                                          
   EPDS (depressive symptoms)                                  •      •       •               •                                                           •       •       
   BDI-II (depressive symptoms)                                •                                                                                          •               
   PRAQ-R (pregnancy-related anxiety)                          •      •       •                                                                                           
   Adverse childhood experiences                               •                                                                                                          
   TWEAK (risk drinking during pregnancy)                      •                                                                                                          
   PTQ (repetitive negative thinking)                          •                              •                                                                           
   LSS (life stress)                                           •                                                                                          •               
   IAT (implicit associations)                                 •                                                                                          •               
   EDP (selective attention)                                   •                                                                                          •               
   YSQ (maladaptive core beliefs)                                     •                                                                                                   
   The face recognition task                                          •                       •                                                                           
   RRS (rumination)                                                           •                                                                                           
   MAAS/PAAS (prenatal self-reported attachment)                              •                                                                                           
   ECR-R (adult attachment style)                                             •                                                                                           
   SWLS (quality of life)                                                     •               •                                                                           
   MPAS/PPAS (parent--infant self-reported attachment)                        •               •                                                                           
   PRFQ (reflective functioning)                                                              •                                                           •               
   PSI-PD (parenting stress)                                                                  •                                                                           
   PSI (parenting stress)                                                                                                                                 •               
  Mothers--infants                                                                                                                                                        
   Obstetric information                                                              •                                                                                   
   The diurnal clock (sleep, wakefulness and distress diary)                                  •                                                                           
   EAS (parent--child interaction)                                                                                                                        •               
   CRTQ (infant temperament)                                                                                                                                      •       
   Heart rate variability                                                                                                                                         •       
   ADBB (infant withdrawal behaviour)                                                                                                                             •       
   BSITD---screening version (infant development)                                                                                                                 •       

\*T1: 16--22 weeks gestation.

†T2: 24--30 weeks gestation.

‡T3/preintervention measures: about 31 weeks gestation.

§T4/post-intervention measures: 6 weeks post partum.

¶T5/follow-up measures: 4 months post partum.

\*\*T6/follow-up measures: 6 months post partum.

ADBB, Alarm Distress Baby Scale; BDI-II, Beck Depression Inventory-II; BSITD, Bayley Scales of Infant and Toddler Development; CRTQ, Cameron-Rice Temperament Questionnaire; EAS, Emotional Availability Scale; ECR-R, Experiences in Close Relationships-Revised Questionnaire; EDP, Emotional Dot-Probe; EPDS, Edinburgh Postnatal Depression Scale; IAT, Implicit Associations Test; LSS, Life Stress Scale; MAAS, Maternal Antenatal Attachment Scale; MPAS, Maternal Postnatal Attachment Scale; PAAS, Paternal Antenatal Attachment Scale; PPAS, Paternal Postnatal Attachment Scale; PRAQ-R; Pregnancy-Related Anxiety Questionnaire; PRFQ, Parental Reflective Functioning Scale; PSI, Parenting Stress Index; PSI-PD, Parenting Stress Index-Parent Domain; PTQ, Perseverative Thinking Questionnaire; RRS, Rumination Response Scale; SWLS, Satisfaction With Life Scale; TWEAK, Tolerance, Worried, Eye-opener, Amnesia, Kut down; YSQ, Young Schema Questionnaire.

The intervention {#s7e}
----------------

The NBO is designed to strengthen the parent--infant relationship and foster a positive alliance between the family and the healthcare provider. It takes 20 to 40 min to administer and consists of 18 neurobehavioural observations which give a profile of the infant's behavioural repertoire along the dimensions: attentional-interactional, autonomic, motor and state organisation.[@R74] How many items that are used in each NBO session depends on the child's state (eg, asleep, awake and calm, or crying). This is in line with the recommendations for use of NBO in Norway[@R82] The parents are invited to actively participate in the shared observation of the infant's unique behavioural expressions. Together with the clinician, they can identify techniques for meeting the infant's responses, as well as ventilate feelings and thoughts and ask questions.

The intervention group will receive three NBO consultations: (1) routine care plus NBO at the maternity ward in hospital within 2 days postdelivery; (2) routine home visit plus the NBO by a public health nurse when the infant is 7--10 days old; (3) NBO at the well-baby clinic when the infant is 4 weeks old. The intervention will be conducted by midwives at the University Hospital of North Norway (UNN), and public health nurses in Tromsø municipality. Both the midwives and health nurses are certified in using the NBO. The control group will receive care as usual. Between 7 and 10 days after birth, a public health nurse routinely visits the family at home to evaluate the baby's weight gain and provide guidance on topics such as feeding, crying, sleeping patterns and handling the baby. The parents can also ask questions and voice concerns. Six weeks after birth, the mother and the infant visit the well-baby clinic. Participants in both groups have equal possibilities to seek out other healthcare interventions for their own or their baby's health during the project period.

Instruments {#s7f}
-----------

### Predictor variables/independent variables {#s7f1}

#### Sociodemographics {#s7f1a}

This includes questions about gender, age, education, marital status, work situation, income, ethnicity, social support, whether pregnancy is wanted, number of pregnancies and children, medication, smoking, and questions about current and previous mental and physical health, as well as help seeking for mental health issues.

#### Parental cognition and maladaptive schemas {#s7f1b}

The Rumination Response Scale (RRS[@R83]) is a 22-item self-report measure designed to assess responses to depressed mood that are focused on the self, the symptoms, and on possible causes and consequences. The Perseverative Thinking Questionnaire (PTQ[@R84]) is a 15-item self-report measure developed as a content independent measure of repetitive negative thinking. The Young Schema Questionnaire (YSQ[@R85]) consists of 90 items measuring maladaptive core beliefs about the self and others, that are rooted in adverse relational experiences in childhood and adolescence.

#### Parental relationship measures {#s7f1c}

Adverse Childhood Experiences (ACE[@R86]) is a 10-item measure of emotional, physical and sexual maltreatment and abuse in childhood. The Experiences in Close Relationships-Revised Questionnaire (ECR-R[@R87]) is a 36-item measure of adult attachment style. The ECR-R includes two attachment subscales: avoidance and anxiety. The Maternal Antenatal Attachment Scale (MAAS[@R88]) is a 19-item self-report measure used to assess maternal antenatal bonding to the fetus. The Paternal Antenatal Attachment Scale (PAAS[@R89]) is a 16-item self-report measure used to assess paternal behaviours, attitudes and feelings towards the fetus.

#### Measures of parental stress and alcohol abuse {#s7f1d}

The Life Stress Scale (LSS) is a subscale of the Parenting Stress Index (PSI[@R90]) consisting of 19 items measuring stress factors over the last 12 months. The Pregnancy-Related Anxiety Questionnaire (PRAQ-R[@R91]) is a 10-item self-report inventory that assesses three subscales of anxiety that are specific to pregnancy: fear of giving birth, fear of bearing a handicapped child and pregnancy-related concerns about one's appearance. The Tolerance, Worried, Eye-opener, Amnesia, Kut down (TWEAK[@R92]) is a five-item self-report scale developed to screen for risk drinking during pregnancy.

#### Experimental tests {#s7f1e}

Parental cognition and a potential depression-related negative bias to infant signals[@R93] will be measured with (a) a face recognition task[@R94] (b) a single category Implicit Associations Test (IAT)[@R95] and (c) a modified Emotional Dot-Probe (EDP) Task.[@R20] The tests will be administered prepartum and post partum. (A) The face recognition task measures bias towards memory of facial expressions. Pilot data yielded that patients with major depression were better in recognising faces of negative valence than a matched control group (A Bohne, D Nordahl, L ÅAW, et al, unpublished data). (B) The IAT is a well-established measure of implicit attitudes towards the tested categories, for example, objects or persons (including the self). By associating the category of interest with positive and negative words, the resulting difference in reaction times sheds light on a person's attitude. We will use a single-category IAT to investigate attitudes towards infants, using neutral infant images.[@R97] (C) The EDP is a test used to assess selective attention. The presentation of emotional stimuli interferes with a spatial task to respond as quickly as possible to the location of a seen target (eg, a dot or cross). In this exogenous cueing task, emotional infant faces[@R97] are presented either on the left or right side of the screen. Immediately after a probe is shown. The task is to respond as quickly as possible to the location of the probe. The valence of the stimulus and the mood of the subject biases attention either towards or away from the probe location.[@R98]

### Outcome measures {#s7f2}

#### Parental measures of depression, stress and quality of life {#s7f2a}

The Edinburgh Postnatal Depression Scale (EPDS[@R100]) is a 10-item self-report inventory designed to identify women at risk for postnatal depression. Scores on the EPDS range from 0 to 30, and we use a threshold of 10 or more to define at least probable minor depression.[@R101] The scale is also validated for use in men.[@R103] Depression severity will be assessed with the Beck Depression Inventory-II (BDI-II).[@R104] BDI-II is a 21-item self-report inventory, and scores on the inventory range from 0 to 63. Total scores will be categorised as follows: 0--13 minimal, 14--19 mild, 20--28 moderate and 29--63 severe. Depressive symptoms during pregnancy assessed with these scales will also be used as predictor variables. The Parenting Stress Index (PSI-FF, third edition)[@R90] is a parent self-report measure consisting of 120 items. It is designed to identify potentially dysfunctional parent--child systems and parental stress. The PSI yields a total stress score, and scores for two general domains: Child Domain and Parent Domain (and the LSS (previously described)). Quality of life will be assessed with the Satisfaction With Life Scale (SWLS) which is a 5-item scale measuring global life satisfaction according to the individual's own criteria.[@R105] In addition, one item asking participants to rate how happy they feel will be included.[@R106]

#### Parent--infant measures {#s7f2b}

In order to assess parent--child interaction, we will employ the Emotional Availability Scale (Infancy to Early Childhood Version up to 4 years) (EAS[@R107]). The EAS is rated on the basis of 15--30 min videotaped episodes of mother--infant play interaction. The Parental Reflective Functioning Questionnaire (PRFQ[@R108]) is an 18-item self-report questionnaire. It consists of three subscales: pre-mentalising, certainty in mental states and interest and curiosity in mental states. The Maternal Postnatal Attachment Scale (MPAS[@R109]) and The Paternal Postnatal Attachment Scale (PPAS[@R110]) are 19-item self-report questionnaires for measuring mother--infant/father--infant attachment.

#### Infant measures {#s7f2c}

The Cameron-Rice Temperament Questionnaire (CRTQ[@R111]) is a 45-item inventory in which parents are asked to rate their infant's sensitivity, general activity, general intensity, frustration tolerance, adaptability, regularity and soothability. The diurnal clock (DC[@R112]) is a sleep diary with quantifiable information about sleep, wakefulness and distress over a 24-hour period. Prior to the meeting at 6 weeks postdelivery, the parents are sent two copies of this registration chart and are instructed to complete them over a 48 hours period. The screening test version of Bayley Scales of Infant and Toddler Development (BSITD---Screening version[@R81]) is a short version of the Bayley-III full-scale version. Bayley is a test of cognitive, communicative and motor development widely used for research and clinical purposes. The Alarm Distress Baby Scale (ADBB[@R113]) is completed based on child behaviour during administration of the Bayley at 6 months. This scale is designed to detect signs of sustained withdrawal behaviour in infants 2--24 months of age.

#### Biological measures {#s7f2d}

Heart rate variability will be measured in mothers and infants during child cognitive testing using wireless unobtrusive electrocardiogram (ECG) equipment.[@R114]

#### Fidelity measure {#s7f2e}

After each NBO consultation, the interventionist fills out a fidelity form developed for the current study that indicates which NBO items were performed, who participated (mother, father, etc.), intervention duration and which themes were discussed. The health workers also rate how they performed the intervention, for example, to which degree they interpreted the baby's signals together with the parents, validated the parents' observations and skills, summed up their observations of the baby's strengths and need for support, and how much they counselled the parents.

Ethical considerations and dissemination {#s8}
========================================

The project follows the standards of the WMA Declaration of Helsinki---Ethical Principles for Medical Research Involving Human Subjects, and the project has been approved by the Regional Committee for Medical and Health Research Ethics in Northern Norway (2015/614). All participants receive both oral and written information about the project. Parents give informed consent for themselves and their infant's participation. Participants receive unique IDs, which they use for questionnaires, cognitive tests and observations. The sheet connecting IDs with names will be securely stored separately from the data. Only authorised personnel from the project will have access to this sheet. We are using a university survey system to ensure secure data storage. All investigators will have access to a data set cleaned of all personal identifiable information. Data sets will be password protected.

During the data collection, it will be emphasised that the participant is free to decline the researcher's involvement. None of the assessments or interventions involves any health risks. As we cooperate with both primary healthcare in Tromsø municipality and the specialist mental healthcare services, and they are well-informed about the study, participants who are in need of more extensive services will be helped to get in touch with the health services for further treatment.

Results from the project will be disseminated in international and national peer-reviewed journals. The results will also be communicated at courses and conferences. In addition, results will be disseminated to the public in various media outlets, and study participants will be informed of the results through the study website ([http://site.uit.no/SIN).](http://site.uit.no/SIN)

Discussion {#s9}
==========

PPD is common among mothers and fathers. There is accumulating evidence that PPD interferes with a healthy interaction between parents and infants, as well as negative developmental outcomes for the child up to several years later. This study aims to increase the knowledge of cognitive risk factors for PPD, interaction difficulties with the child and child development. Such knowledge will be of help in identifying risk families as early as pregnancy. In addition, we aim to investigate if NBO can be effective in preventing PPD and parent--infant interaction problems.

The main focus of the observation part of the study is to investigate cognitive risk factors for PPD and parent--infant relationship difficulties. Cognition is a predictor that has received relatively little attention in this field of research. Several researchers have suggested that cognitive processing and interpretation of infant signals is central for the parents' attunement to their child. To explore this assumption, we have set up three cognitive tests using pictures of emotional infant faces to measure parents' attention, memory and implicit associations towards infants.

Furthermore, the study expands on the transgenerational perspective by looking at parent's own adverse childhood experiences and cognitive vulnerability as background for their coping with the postpartum period and relating to their infant. Further, we will study how this influences infant stress-related physiology, as measured with heart rate variability, which is proposed as a marker for emotion regulation.

There is a need for interventions with a potential for preventing PPD and improving the parent--infant relationship. This may further promote a healthy development of the child. The NBO is a brief intervention that aims to sensitise parents to their infant's competencies. In the present study, one group of parents will receive three NBO-sessions as a universal preventive intervention during the first 4 weeks after birth, while the control group will receive standard healthcare. We will examine the NBO's potentially positive effects on the parent--infant relationship, as well as in reducing depressive symptoms in the parents.

Finally, although fathers have become more active caregivers for infants in many societies, they are to a lesser degree included in research in this field compared with women. Accordingly, we also include fathers to explore their experiences in this period of transition and examine factors associated with their relationship with the infant.
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